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Sir: 



I, Randy Berka, do hereby state and declare that 



1. I am one of the inventors of the subject matter disclosed and claimed in the above-captioned 
application. 

2. I received a Ph.D. in Microbiology and Immunology from the University of Colorado, Health 
Science Center, Denver, Colorado, in 1983. I have been employed at Novozymes Biotech, Inc., Davis, 
California, since 1992 where I am currently a Research Fellow. 

3. I have read the Office Action dated November 7, 2002 and the Advisory Action dated May 22, 2003 
issued in connection with the above-referenced patent application and understand that claims 103-110 
have been rejected under 35 U.S.C. § 101 as not supported by a substantial utility. I respectfully disagree 
with this conclusion. 

4. Using Applicants' disclosure in the above-captioned application, one of ordinary skill in the art 
would be able to set-up and use the methods of the present invention to monitor global expression of a 
plurality of genes from a filamentous fungal cell with respect to a particular phenotype such as improved 
secretion or production of a protein or compound, reduced or no secretion or production of a protein or 
compound, improved or reduced expression of a gene or pathway, desirable morphology, an altered growth 
rate under desired conditions, relief of over-expression mediated growth inhibition, or tolerance to low 
oxygen conditions; to discover new genes; to identify possible functions of unknown open reading frames: 
and to monitor gene copy number variation and stability. For example, the global view of changes in 
expression of genes may be used to provide a picture of the way in which filamentous fungal cells adapt to 
changes in culture conditions, environmental stress, or other physiological provocation. Applicants also 



provide other possibilities for monitoring global expression including spore formation/germination, 
recombination, metabolic or catabolic pathway engineering. 

5. The experimental study and results described below demonstrate that claims 103-110 are 
supported by a substantial utility. The study was performed using the protocols described in the above- 
captioned application. 

6. A recombinant Aspergillus oryzae strain containing a Thermomyces lanuginosus lipase gene (Le-1 ) 
and a yield- and morphologically improved mutant (7-1) of Le-1 were analyzed using microarrays 
containing the Aspergillus oryzae ESTs disclosed in the above-captioned application. When Le-1 is grown 
in laboratory fermentors it displays a very pronounced "ballooning" phenotype where the mycelium 
becomes bloated and fragmented After approximately 90 hours of fermentation the culture undergoes a 
significant morphological change and becomes more viscous. Concomitantly the dissolved air tension 
drops rapidly and production of the lipase ceases. Mutant 7-1 was isolated as a classical mutant of Le-1 by 
mutagenesis and high-throughput screening. This mutant displays a much lower degree of ballooning and 
does not display the catastrophic changes in fermentation morphology and productivity. The initial 
productivity of 7-1 is similar to that of Le-1, but, in contrast to Le-1, does not stop producing lipase after 90 
hours. 

7. Samples of mRNA extracted from strains Le-1 and 7-1 cultivated in 1 L fermentors for 3 or 4 days 
were labeled and hybridized to a microarray containing the Aspergillus oryzae ESTs described in Appendix 
A. Each strain was fermented twice yielding a total of 4 samples per strain for microarray analysis. In each 
hybridization mRNAs from Le-1 and 7-1 were labeled with different fluorophores, mixed, and hybridized to 
the slide. Samples from Le-1 (day 3) were compared to samples from 7-1 (day 3), and samples from the 
two strains at four days post inoculum were also compared. A total of 5 hybridizations were performed with 
mRNA extracted from day 3 samples, and 2 hybridizations were performed with mRNA extracted from day 
4 samples. The samples from each strain at day 4 were from the same fermentation and thus represent 
technical replicates rather than biological replicates. Microarray slides from the hybridizations were 
scanned and the image data analyzed as described in the above-captioned application. The data from 
each time point were used as replicates for the identification of significantly differentially regulated genes on 
a 95% confidence level. This yielded a list of differentially regulated genes from each time point (shown in 
Appendix A). 

8. Analysis revealed a number of genes whose transcript levels differed between the strains. Among 
these genes were 53 ribosomal genes and 27 genes identified as being involved in cell wall synthesis and 
morphogenesis, indicating that general protein production and the cell wall metabolism is regulated 
differently in the strains. These results fit well with the observation that the morphology of the two strains is 
different, especially with regard to the degree of "ballooning" when expressing the lipase gene. 

9 From the list in Appendix A, it is obvious that the ribosomal genes are differentially expressed 
between the two strains. The 53 ribosomal genes are consistently down-regulated in 7-1 compared to Le-1 
on both day 3 and day 4, Similarly, three genes with homology to the translation initiation factor 3 from 
Schizosaccharomyces pombe are down-regulated in 7-1 while 5 of 6 genes with homology to tRNAs are 
up-regulated in 7-1 . The consistent down-regulation of genes involved in translation indicates that 7-1 has 
generally reduced translational activity compared to Le-1, which may relieve some of the secretional stress 
and reduce the degree of ballooning seen in Le-1. It may also reduce the counter-selective pressure 
against lipase-producing cells that may be responsible for the rapid loss of expression potential in Le-1 
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cultures after 90 hours of fermentation, allowing 7-1 to retain its expression potential throughout the 
fermentation. Another explanation could be that the growth rate of the 7-1 cells are lower that that of Le-1. 
The cultures are dosed approximately the same amount of glucose during fermentation, but the Le-1 
culture changes composition rather abruptly in the period leading up to the 90 hours time point. The Le-1 
cells that produce lipase become inactive and ultimately die while the culture is taken over by cells that 
have lost lipase production capacity. 

10. The list of differentially regulated genes in Appendix A shows 27 genes involved in cell-wall 
synthesis. Twenty of these genes are consistently up-regulated while seven are down-regulated in 7-1 
compared to Le-1 . Figure 1 shows a model for the synthesis of p-glucans in the cell wall of fungi. Some of 
the genes listed in Appendix A can be assigned (by homology to genes of known or putative function) to the 
first three steps of ce!! wall synthesis as depicted in Figure 1 . Among the genes that can be assigned to the 
first step, biosynthesis of linear 1,3-p-glucans, is a homolog of FSK {Aspergillus fumigatus, Kelly et ai 
1996, J. Bad 178: 43814391; Beauvais ef ai 2001, J. Bad 183: 2273-2279), RH02 (regulator of a- 
glucan biosynthesis in S. pombe, Hirata ef. ai 1998, J. CellSci. 111: 149-159), RHO-GTPase (same family 
of proteins as RH02), and RHO GDP dissociation inhibitor (Sasaki & Takai, 1998, J. Bad. 183: 2273- 
2279). FSK and RH02 are up-regulated while the RHO GDP dissociation inhibitor is down-regulated. The 
results suggest that the p-glucan synthesis pathway is up-regulated. 

1 1 . Two of the differentially regulated genes in Appendix A can be assigned to the second step in the 
biosynthesis of p-glucan, namely a protein with homology to a Fusarium venenatum glucanase and a 
protein with homology to an Aspergillus fumigatus p-1,3-glucanolsyltransferase. Both proteins have 
homology to the Bgl2 protein from Saccharomyces cerevisiae. The Aspergillus fumigatus homolog have 
been shown to introduce intrachain 1,6-p-lingages into 1,3-p-glucan, although the role of the Aspergillus 
fumigatus protein in cell wall synthesis is yet unclear (Mouyna etai, 1998, Microbiology 144: 3171-3180). 

12. Five genes from Appendix A can be assigned to the third step in the pathway shown in Figure 1. 
Each of these genes has homology to one of the three GEL genes identified in Aspergillus fumigatus 
(Mouyna ef. a/., 2000, J. Biol. Chem. 275: 14882-14889; Mouyna ef. ai, 2000, Biochem. J. 347: 741-747). 
The GEL1p protein is the most intensively studied enzyme of the three and encodes a 
glycosylphosphatidylinositol-anchored p-1 ,3-glucanosyltransferase that cleaves a p-1,3-glucan internally 
and transfers the reducing end to the non-reducing end of another p-1 ,3-glucan molecule, resulting in 
elongation of this glucan chain. While deletion of the GEL1p protein does not confer a phenotype to 
Aspergillus fumigatus, a GEL2p mutant has a reduced growth rate and altered conidiation. The GEL3p 
protein is not expressed in standard culture conditions (Bernard and Latge, 2001, Med. Mycol. 39, suppl. I, 
9-17). In strain 7-1 the GEL1p and GEL2p homologues are up-regulated, but the GEL3p homologues are 
down-regulated. The regulation patterns of the differentially expressed genes involved in cell-wall 
synthesis suggest that the p-glucan synthesis pathway is up-regulated in strain 7-1 compared to Le-1 . The 
physiological effect of the increased activity of this pathway is consistent with the reduced ballooning seen 
in 7-1, since it may be that the ballooning phenotype could be caused by a deficiency of cell-wall 
components at the hyphae elongation sites, and that this deficiency could be an effect of immense 
overloading of the secretion machinery in the cells. While the up-regulation of proteins that take part in cell- 
wall synthesis in situ does not reduce the pressure on the secretion pathway, it may increase the secretion 
of cell-wall synthesis enzymes at the expense of other, less crucial, enzymes. 

12. The results described above clearly demonstrate that the microarrays produced from the 
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Aspergillus oryzae ESTs provide a powerful tool to study the effect of strain differences on global gene 
expression in the cells. Especially in the context of mutants produced by "classical" means {i.e., by 
radiation or chemical mutagenesis) the microarray analysis provides one of the very few methods for 
identifying the genetic targets of the mutagens. Without this technique it would be an almost impossible 
task to identify the pathways and ideally the genes that are affected by the introduced mutations. 

13. The undersigned declarant declares further that all statements made herein of her own knowledge 
are true and that all statements made on information and belief are believed to be true and further that 
these statements are made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and 
that such willful false statements may jeopardize any patent issuing thereon. 



Signed this j±_ day of September 2003 
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Figure 1. Chronological events involved in the synthesis and postsynthetic modifications of the cell wall 
1,3-p-glucans. (i) Biosynthesis of linear 1,3-p-glucan; (ii) branching of 1,3-p-glucans through 1,6-p-glucan 
side chains; (iii) elongation of 1,3-p-glucan side chains; and (iv) cross-linking of other polymers (chitin and 
galactomannan in A. fumigatus, or chitin, 1,6-p-glucan, and proteins in S. cerevisiae) onto non-reducing 
ends of 1,3-p-glucan side chains. P, proteins. From Mouyna ef al. 2000a. 



Appendix A 



Differentially expressed genes in 7-1 compared to Le-1 on day 3 and day 4. 



Annotation 


Pathway 


Fold reg. 
day 3 


Fold reg. 
day 4 


TREMBLQ9P380 Schizosaccharomyces pombe PUTATIVE PEPTIDE TRANSPORTER. 


AA-tran sport 


2,8 


2,6 


SWISSPROT:P 19145 Saccharomyces cerevisiae General amino-acid permease GAP1. 


AA-tran sport 


2.6 


3.4 


SWISSPROT:P53388 Saccharomyces cerevisiae Dicarboxylic amino acid permease. 


AA-tran sport 


2,5 


zj "" 


SWISSPROT:P53090 Saccharomyces cerevisiae Aromatic amino acid aminotransferase I {EC 2.6.1.-). 


AA-tran sport 


1,4 


2,T 


SWISSPROT:P38090 Saccharomyces cerevisiae General amino acid permease AGP2. 


AA-tran sport 


1 ,3 


1 .8 


TREMBL:Q96W94 Saccharomyces kluyveri (EC=3.5.1.6) BETA-ALANINE SYNTHASE {EC 3.5.1.6). 


AA- metabolism 


3,6 


2,2 


SWISSPROT:Q92413 Emericella nidulans (EC=2.6. 1.13) Ornithine aminotransferase (EC 2.6.1.13) 
{Ornithine— oxo-aci 

1 r\ L— IVIuL. W ?U VJt CI i It? 1 ll^C lid 1 1 IU Uld 1 lo \ ^ W U . \J . i . C ) OLU 1 rAtVJP l>t L_ O \ W i F \ L*. 1 not. ^ L_ \_/ \J L *J . J . t. 


AA- metabolism 


2,1 
1 g 


3,1 
2,4 


TREMBLG93H39 Streptomyces avermitilis NON-RIBOSOMAL PEPTIDE SYNTHETASE. 


AA-rnetabol-sm 


1 7 




7REMBL:Q9Y7G4 Emencella nidulans CARNITiNE/ACYL CARNITINE CARRIER. 


AA-metabolism 


1,6 


1.5 


TR£MBL:Q9P8T7 Paracoccidioides brasiliensis ORNITHINE DECARBOXYLASE. 


AA-metabolism 


1,5 


1,3 


cw|Ooppf\T.nHORH \ Fmprirpila niHi il^n<% {FC-~\ ^I) Arnina«iP (FC Ti ^ 1\ 


AA-metabolism 


1,4 




TRFMR! OQY7R9 Fmprirplla nirlnlan*; (FC = ^ 4 QQ ^) tTHORISMATF Ml JTA^F {FC S 4 99 ^ 


AA-metabolism 


14 




SWISSPROT 074787 Schizosaccharomyces pombe (EC=2.1.1.17) Phosphatidylethanolamine N- 
methyltransferase (EC 2.1.1.17) { 


AA-metaboiism 


1,4 


1,4 


TPPMR! n49fif;'? tiohi^ncamhammwcpc nnmho (FC-0 R 1 1 \ PI ITATIV/F A^PARTATF 

AMI NOTRAN SFERASE, CYTOPLASMJC (E C 2 6.1.1 

•^Wt^cipRnT P17^?4 CJarvharnmv/rp<: rprPw.Qi^p /FP=4 9 1 I -cprinp riphurirata^p fFP. 4 ? 1 13^ 
OVViOOrrvu I ~ I / OdttOl lalUl I lyL-co ucicviaidc ^ *+ . t. i . i<j) i_ acinic uci lyui auaoc \ t.^-* *t..t. i . 

(L-serine deaminase). 

TREMBL Q9HFU6 Emericeila nidulans ORNITHINE DECARBOXYLASE ANTIZYME. 


A A-mptahrJicm 
nn 1 1 IC IdUUIioi i I 

AA- metabolism 


,-| ( 3 
ll 5 


"'.'^"i 

-10,7 


AA-metabolism 


-1.6 


-2,1 


TRPMRI OQfiWy7 Fmprirplla niriulan^ (FC = ^ *i 1 ?\ PUTATIVF PYRROI INF-S-CARROXYl ATF 

REDUCTASE (EC 15. 12), 

. C m<a nrolb n iH 1 1 lane f PP-) 1 1 1 A \ rORfil A MIN-INnP PFKinF NT MFTM IHNiiMF 

SYNTHASE (EC 2.1.1.14). 


AA-metabohsm 

A A-mptahniicm 
nn 1 1 pc idU^Ji'oM i 


-V,7 
.18 


-1,6 
-1,8 


TREMBL Q9Y7N4 Schizosaccharomyces pombe (EC=1 .4.3.3) PUTATIVE D-AMINO ACID OXIDASE 
(EC 1.4.3.3) (DAMOX) (DAO) (DA 


AA-metabolism 


-1.9 


-1,3 


TREMBL Q8X0I9 Neurospora crassa KETOL-ACID REDUCTOISOMERASE (ILV-2). 


AA-metabolism 


-2,4 


-1,9 


SWISSPROT P38088 Saccharomyces cerevisiae (EC=6 1 1.14) Glycyl-tRNA synthetase (EC 6.1 1.14) 
(Glycine-tRNA ligase) 


tRNA 


1,9 


1,4 


SWISSPROT P09880 Saccharomyces cerevisiae (EC=6 5.1.3) tRNA ligase (EC 6.5.1.3). 


tRNA 


17 


1,4 


bWioorRui U4zof u ocnizosaccnaromyces pomDe (tu-o. i.i ^) r'nenyiaianyi-irvrNM syntnexase 
alpha chain [EC 6.1 .1 .20) (Phen 


tRNA 


1 5 


14 


TREMBL CAD37006 Neurospora crassa Probable tma splicing protein spll 


tRNA 


1.5 


1,5 


TREMBL 074781 Schizosaccharomyces pombe (EC=6.1.1 ,19) PUTATIVE ARGINYL-TRNA 
SYNTHETASE, CYTOPLASMIC (EC o. 1.1.19^ 


tRNA 


1.4 


1,6 


SWISSPROT P04802 Saccharomyces cerevisiae (EC=6 1 1.12) Asparty!-tRNA synthetase, 
cytoplasmic (EC 6.1.1.12) (Asparta 


tRNA 


-1.5 


-12 " 


SWISSPR0T:Q 12207 Saccharomyces cerevisiae Non-classical export protein 2. 


Transport 


-3,6 


-4,4 


C\A/ICCDDOT-ni/l1fiM Qphbneanrh'irnmi/ffit r\i~\rr\ ho Prr»haKlp pi t\tz>r\ir\t\n tranclatinn initiation fa^trir 
OvvlOOrr\U I .U It IDH OtjlllZ.UodL.LI IdlUI llyUCo puulUC riUUdUic cufxdlyUllL Ll dl toidllUl l tiMLidUUii lauiut o 

93 kDa s 


translation 


,13 


-13 


SWISSPROT:059742 Schizosaccharomyces pombe Probable eukaryotic translation initiation factor 3 
135 kDa 

SWISSPROT;059742 Schizosaccharomyces pombe Probable eukaryotic translation initiation factor 3 
135 kDa 

SWISSPROT:Q9UST4 Schizosaccharomyces pombe Initiation factor 5A-2 (elF-5A 2). 


translation 
translation 
Transcription 


-1,6 
-2,2 
2,3 


-1,8 
-1,4 
1 ,4 


TREMBL Q9P3D9 Neurospora crassa RELATED TO GTP-BINDING PROTEIN RAB2. 


Transcription 


2,3 


2,0 


SWISSPROT:Q12753 Saccharomyces cerevisiae Transcriptional activator HAA1 . 


Transcription 


1,7 


1,2 


TREMBL Q9HEX7 Pneumocystis carini. HELIX-LOOP-HELIX DNA BINDING PROTEIN 


Transcription 


1 : 5 


1'"4 " 


T REMBL\AAM22d7Q Fusarium soiani Cutinase transcriptic 0 factor i alpha 


Transcription 


1 4 


' i 


SWISSPR0T:Q12731 Emencella nidulans Transcription initiation factor TFIID (TATA-box factor) (TAT 


Transcnption 


1.3 


1.6 


SWISSPROT:P08153 Saccharomyces cerevisiae Transcnptional factor SWI5. 


Transcription 


1.3 


2,4 


TREMBL 059849 Aspergillus oryzae HAPE. 


Transcription 


1.3 


1,5 


TREMBL:Q00069 Ascobolus immersus ZINC FINGER PROTEIN. 


Transcription 


-1,2 


-2.4 


SW!SSPROT:P49373 Schizosaccharomyces pombe Transcription elongation factor S-M (TFIIS). 


Transcription 


-\3 


-1.3 


SWISSPROT.Q92371 Schizosaccharomyces pombe Transcription factor BTF3 homoiog. 


Transcription 


-:,4 


-1 ,3 


SWISSPROT:P47943 Schizosaccharomyces pombe Eukaryotic initiation factor 4A (elF-4A) (elF4A). 


Transcription 


-2,1 


-1,4 


SWISSPROT:Q92794 Homo sapiens Monocytic leukemia zinc finger protein (Zinc finger protein 


Transcription 


-2,2 


-5.5 



Annotation 


Pathway 


r u iu icy. 

day 3 


ruiu icy 

day 4 


GEN ESEQP:AAE 06000 Unidentified Zinc finger protein (ZFP) ml protein. 


Transcription 


-2,6 


-23.0 


TREMBL:Q96WT5 Aspergillus oryzae MALTOSE PERMEASE. 


sugar-transport 


3.6 


6.3 


ERDBP:NP000895 Fusarium oxysporum F. oxysporum Glucose Transporter 


sugar-transport 


1.9 


9.5 


SWISSPROT:P15325 Emericella nidutans Quinate permease (Quinate transporter). 


sugar-transport 


1.8 




I KtMDL.uyr oby (Neurospora crassa klla i cu i \j MYtjHrMLJoi i vjl i KMiNoKurt i i-t^vj i ciin i i r\ i . 


curia r.trancnnri 


_1 2 


-1 ,9 


SWISSPROT:Q92253 Neurospora crassa Probable glucose transporter rco-3 


sugar-transport 


-2,0 


-3.9 


SWISSPROT:Q92253 Neurospora crassa Probable glucose transporter rco-3. 


sugar-transport 


-6.2 


-5,1 


SWISSPROT:Q9USI5 Schizosaccharomyces pombe Heat shock protein stil homolog. 


Stress 


1,8 


2,4 


SWISSPROT:P23724 Saccharomyces cerevisiae (EC=3.4.25.1 ) Potential proteasome component C5 
(EC 3.4.25.1) (Multicataly 

I KbMbL.UoAU4i Neurospora crassa KtLAitu iu noryu aoou^imi tu uu-^nHrLRuiNt;. 


Stress 
Stress 


1,6 
1 6 


1.6 
2 4 


TREMBLQ9HGT8 CoccidiokJes immitis UBIQUITIN CARBOXYL-TERMINAL HYDROLASE 
(FRAGMENT) 


stress 


1,4 


2,3 


SWISSPROT:074225 Neurospora crassa Heat shock protein Hsp88. 


stress 


1 3 


1 ,7 


TREMBL:Q9P5S4 Neurospora crassa RELATED TO HSP70 PROTEIN 


stress 


T3 


? R i 


SWISSPROT 074225 Neurospora crassa Heat shock protein Hsp88. 


stress 


-1.4 


-1,5 


GENESEQP.AAR43654 Aspergillus nidulans c424 gene product. 


Stress 


-2,3 


-3.7 


GENESEQP:AAR43654 Aspergillus nidulans c424 gene product. 


Stress 


-2,9 


-2.8 


SWISSPROT;P 18899 Saccharomyces cerevisiae DDR48 stress protein (DNA damage-responsive 
protein 48) (DDR 


Stress 


-3,0 


-3,5 


TREMBL:Q9HG46 Aspergillus oryzae PUTATIVE 3-KETOACYL-COA THiOLASE. 


Sterol/Lipid met 


1,4 


1,2 


TREMBL:Q29517 Oryctolagus cuniculus (EC=3.1.4.11) PHOSPHOLIPASE C (EC 3.1.4.11) 
(FRAGMENT). 

GENESEQP:AAB19184 Saccharomyces cerevisiae Lipid metabolism protein encoded by the open 
reading frame Y 


Sterol/Lipid met 
Sterol/Lipid met 


-1.2 
-1,4 


-2,1 
-1.3 


SWISSPROT:059933 Candida albicans C-4 methyl sterol oxidase (EC 1 - - -) 


Sterol/Lipid met 


-1,6 


-6.2 


SWISSPROT:0 14340 Schizosaccharomyces pombe Oxysterol-binding protein homolog C2F 12.05c. 


Sterol/Lipid met 


-1,8 


-3,2 


TREMBLQ9P8R0 Aspergillus fumigatus CYTOCHROME P450 STEROL 14 ALPHA-DEMETHYLASE 
(14-ALPHA STEROL 

TREMBLQ9P3J7 Neurospora crassa RELATED TO SPORE COAT PROTEIN SP96 


Sterol/Lipid met 
Sporulering 


-2,3 
-1,4 


-45.4 
-1,2 


TREMBL:Q9P3J7 Neurospora crassa RELATED TO SPORE COAT PROTEIN SP96 


Sporulering 


-2,2 


-1,9 


TREMBLQ96LJP0 Neurospora crassa PHEROMONE PPG-1-LIKE PROTEIN (PHEROMONE 

PRECURSOR). 

TREMBL:Q9GYW6 Drosophila melanogaster THYROID HORMONE RECEPTOR-ASSOCIATED 
PROTEIN TRAP 170 (FRAGMEN 


signalling 
signalling 


4,1 
1.6 


20,3 
1 .5 


TREMBL: 074749 Schizosaccharomyces pombe SIMILARITY TO MAMMALIAN SIGNAL 
TRANSDUCING ADAPTOR, 


signalling 


-1 9 


-2 6 


TREMBL:Q9JLE9 Rattus norvegicus GABA-A RECEPTOR EPSILON-LIKE SUBUNIT. 


signalling 


-2.8 


-35.8 


SWISSPROT:Q04491 Saccharomyces cerevisiae Protein transport protein SEC 13. 


secretion 


1,7 




ERDBP:NP000597 Fusarium venenatum F. venenatum GDI homolog 


secretion 


1,4 


1,6 


TREMBL:Q8x6k7 Neurospora crassa RELATED TO SECRETORY PROTEIN SSP120. 


secretion 


-1,3 


-3,1 


SWISSPR6t P53619 Bos taurus Coatomer delta subunit (Delta -coat protein ) (Delta-COP) 


secretion 


-1.6 


-i,5 


TREMBL:Q8X079 Neurospora crassa RELATED TO RNA HLLlCAbb/KNAbtni UAr 


RNA 


1 7 




TREMBL:O00870 Trypanosoma brucei RIBONUCLEASE H1 


RNA 


1 ,6 


1 ,2 


TREMBL:Q9CWZ3 Mus muscuius 2310057C03R1K PROTEIN (RNA BINDING MOTIF PROTEIN 8A} 


RNA 


1 ,3 





SWISSPROT:Q07478 Saccharomyces cerevisiae Probable ATP-dependent RNA helicase SUB2. 


RNA 


1 ,3 


1 ,7 


TREMBL:Q9Y7A8 Neurospora crassa PAD-1. 


RNA 


1,3 


1,9 


TREMBL:Q9P3U1 Schizosaccharomyces pombe PROTEIN WITH 3 RNA BINDING DOMAINS, YEAST 
HRB1 HOMOLOGUE. 


RNA 


-1,3 ' 


-1,4 


TREMBL:Q9P3E1 Neurospora crassa RELATED TO RNA-BINDING PROTEIN FUS/TLS. 


RNA 


-1 ,3 


■1.7 


TREMBL. Q9UQ35 Homo sapiens RNA BINDING PROTEIN 


RNA 


-1 ,8 


-1 ,3 


, SWiSSPRO'f .074330 Schizosaccharomyces pombe 40S noosomai protein S2i 


Ribosomat 


-1 2 


-1 .6 


SWISSPR0T:P53163 Saccharomyces cerevisiae Putative 60S ribosomai protein L7/L12 homolog, 
mitochondrial 

SWISSPROT.P23369 Saccharomyces cerevisiae Mitochondrial 60S nbosomal protein l 25 (YmL 25) 


Ribosomai 
Ribosomai 


-1 ,2 
-1.3 


-1,7 
•1.4 


SWISSPROT Q10157 Schizosaccharomyces pombe 60S nbosomal protein L 1 1 


Ribosomai 


-1,4 


- 

-1.4 


SWISSPROT:042952 Schizosaccharomyces pombe 40S nbosomal protein S30. 


Ribosomai 


-1,4 


-1,4 


; SWISSPROT. P49631 Saccharomyces cerevisiae 60S ribosomai protein L43 (L37A) < YL35 j 


Ribosomai 


-1.4 


-1 7 


SWISSPR0T:Q9P3T6 Schizosaccharomyces pombe 40s ribosomai protein S5-B. 


Ribosomai 


-1,4 


-1,5 


SWISSPROT:074836 Schizosaccharomyces pombe 60S nbosomal protein L1-B (L10a) 


Ribosomai 


-1,5 


-2.6 
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Annotation 


Pathway 


Fold reg. 
day 3 


Fold reg. 
day 4 


SWISSPROT:Q9C0T1 Emericella nidulans 60S ribosomal protein L37. 


Ribosomal 


-1.5 


-1.3 


SWISSPROT:O60128 Schizosaccharomyces pombe 40S ribosomal protein S3. 


Ribosomai 


-1,5 


-1.6 


SWISSPROT;074172 Schizosaccharomyces pombe 40S ribosomal protein S25-B (S31-B) 


Ribosomal 


-1,5 


-2,0 


SWISSPROT:059953 Neurospora crassa 60S ribosomal protein L5 (CPR4). 


Ribosomal 


-1.6 


-1,4 


SWISSPROT:P34737 Podospora anserina 40S ribosomal protein S15 (S12). 


Ribosomal 


-1,6 


-1.5 


SWISSPROT:Q9HFR7 Trichoderma hamatum 60S ribosomal protein L36 (TRP36). 


Ribosomal 


-1,6 


-1.3 


SWISSPROT:P78987 Erysiphe graminis 60S ribosomal protein L27A (L29). 


Ribosomal 


-1,6 


-1,5 


SWISSPROT:P26781 Saccharomyces cerevisiae 40S ribosomal protein S11 (S18) (YS12) (RP41). 


Ribosomal 


-1,7 


-1,7 


bWlboPKOl .Ul Jo72 ochizosaccharomyces pombe bub nbosomai protein lb (lva) (L4). 


Ribosomal 


*1 ,7 


-1 7 


TREMBLQ9P4Z0 Neurospora crassa PROBABLE RIBOSOMAL PROTEIN RPS8BP 


Ribosomal 


-1,7 


-1,3 


SWISSPROT:Q9HE25 Neurospora crassa 60S ribosomal protein L17. 


Ribosomal 


-1,7 


-1.8 


SWISSPROT. Q9USX4 Schizosaccharomyces pombe 60S nbosomai protein L33-A(L37A). 


Ribosomal 


-1 ,7 


1 f; 
- 1 ,o 


SWISSPROT-P21772 Neurospora crassa 40S ribosoma! protein S26E (C9P5) (13 6 kOp rihosorria! 
nrotfti 

ipltMDL.wyWbd NuurOSpora Crassa rKUDAtSLL KidUoUrviAi_ rKUl tlN LJO, 


Ribosomai 


-1 8 


-V 4 
-1 s 


SWISSPROT:P04451 Saccharomyces cerevisiae 60S ribosomal protein L23 (LI 7). 


Ribosomal 


-1 8 


-1 3 


SWISSPROT:013418 Aspergillus niger60S ribosomal protein L15. 


Ribosomai 


-1,8 


-1,8 


I KbMDL.uyt-iin / Neurospora crassa kkudablc kibuoumal kku i tin* kkl^a. 


Ribosomal 


,13 


_1 5 


SWISSPR0T:P21772 Neurospora crassa 40S ribosomal protein S26E (CRP5) (13 6 kDa ribosomal 
protei 


Ribosomal 


-1,9 


-1,5 


SWISSPROT:P79015 Schizosaccharomyces pombe 60S ribosomal protein L32-A. 


Ribosomal 


-1,9 


-2,0 


SWISSPROT:Q9P7B2 Schizosaccharomyces pombe 40S ribosomal protein S8-B. 


Ribosomal 


-1.9 


-1.7 


TREMBLQ9HGV0 Aspergillus fumigatus ACIDIC RIBOSOMAL PROTEIN P1 . 


Ribosomal 


-2.0 


-1.4 


TREMBL.Q96W54 Candida albicans RIBOSOMAL PROTEIN S22. 


Ribosomal 


-2,0 


-1.8 


SWISSPROT:P05736 Saccharomyces cerevisiae 60S ribosomal protein L2 (YL6) (L5) (RP8) 


Ribosomal 


-2,1 


-1,2 


TREMBLQ9USW5 Schizosaccharomyces pombe 40S RIBOSOMAL PROTEIN S4-2. 


Ribosomal 


-2,1 


-1,3 


TREMBLQ9C2B9 Neurospora crassa PROBABLE RIBOSOMAL PROTEIN L38 


Ribosomal 


-2,1 


-5,1 


SWISSPROT:O60143 Schizosaccharomyces pombe 60S ribosomal protein L7-C. 


Ribosomal 


-2,1 


-1,6 


SWISSPR0T Q1 0421 Schizosaccharomyces pombe 40S ribosomal protein S28 (S33). 


Ribosomal 


- n 2 


-1 6 


TREMBLQ96UT5 Pa racoccid bides brasiliensis PUTATIVE RIBOSOMAL PROTEIN L35. 


Ribosomal 


-2,2 


-1 ,5 


TREMBLQ9C3Z6 Podospora anserina RIBOSOMAL PROTEIN P0. 


Ribosomal 


-2 2 


-1 3 


SWISSPROT:P36105 Saccharomyces cerevisiae 60S ribosomal protein L14-A. 


Ribosomai 


-2.2 


- 1 ,5 


SWISSPROT:P52810 Podospora anserina 40S ribosomal protein S9 (S7). 


Ribosomal 


-2,2 


-1,6 


TREMBLQ9URK4 Schizosaccharomyces pombe RIBOSOMAL PROTEIN S16 HOMOLOG 
(FRAGMENT). 


Ribosomal 


-2,3 


-1,3 


TREMBLQ9HDQ7 Colletotnchum gloeosporioides PUTATIVE 60S RIBOSOMAL PROTEIN 


Ribosomal 


-2,3 


" -1",9 


SWISSPROT:059953 Neurospora crassa 60S ribosomal protein L5 (CPR4). 


Ribosomal 


-2,3 


-1,5 


TREMBL:CAD37159 Aspergillus fumigatus Putative ribosomal protein. 


Ribosomal 


-2,3 




SWISSPROT:O14069 Schizosaccharomyces pombe Probable 60S ribosomal protein C1 687 06c 


Ribosomal 


-2,4 


-1,3 


TREMBL AAM43909 Aspergillus fumigatus Large subunit ribosomai protein L3 


Ribosomai 


-2,4 


-1,5 


TREMBL:CAA37766 Neurospora crassa Ribosomal protein crp-2 


Ribosomal 


-2,4 


-2,1 


SWISSPROT:Q09668 Schizosaccharomyces pombe 60S ribosomal protein L22. 


Ribosomal 


-2,4 


-2,2 


TREMBLQ96W42 Ophiostoma novo-ulmi RIBOSOMAL PROTEIN L34-LIKE PROTEIN. 


Ribosomal 


-2,4 


-2,0 


SWISSPROT P27073 Emericella nidulans 40S ribosomal protein S1 9 (S16). 


Ribosomal 


-2,4 


-1,9 


SWISSPR0T:074892 Schizosaccharomyces pombe 40S ribosomal protein S2. 


Ribosomal 


-2,6 


~ -1,2 


TREMBLQ9UVN8 Emericella nidulans RIBOSOMAL PROTEIN L16A 


Ribosomal 




-2.7 


-1,5 


SWiSSPROT Q 10192 Schizosaccharomyces pombe 60S nbosomai protein LIB 


Ribosomai 


-J J 


-1,4 


SWISSPROT 074893 Schizosaccharomyces pombe 40S ribosomal protein S20. 


Ribosomal 


-2,7 


-1,6 


SWISSPROT. Q9C027 Schizosaccharomyces pombe 40S ribosomal protein S6-B 


Ribosomal 


-2 7 


-1.4 


TREMBL. Q9HFB3 Aspergillus oryzae PACC. 


reg ule ring 


2,4 


1,3 


TREMBL Q9UVK6 Emericella nidulans MITOGEN-ACTIVATED PROTEIN KINASE. 


regulenng 


2.1 


1.3 


TREMBL Q9HET3 Aspergillus niger SECRETION RELATED GTPASE (SRGB) 


regulenng 


1 S 




TREMBL:Q9Y899 Emericella nidulans CALCIUM/CALMODULIN DEPENDENT PROTEIN KINASE B. 


regulenng 


1.7 


1.3 


TREMBL. Q9P5Z9 Neurospora crassa RELATED TO NIF-SPECIFIC REGULATORY PROTEIN 


regulenng 


1,5 


1,7 


SWISSPROT: P36586 Schizosaccharomyces pombe Ras-related protein ypt5 


regulenng 


1.5 


1,4 
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day 3 


day 4 


TRFMRI Cl7A'>^ , \ Fmorii-olla nirlnlanc MFHl t^A 
1 r\tlvlDL.VJ(*t^j 1 crncllUclld (HUUIdlla IVIC LJ U Ort. 


i try uitrin ly 


1 4 


1 .9 


SWISSPROT; P8 7072 Neurospora crassa Calcineurin B subunit (Protein phosphatase 2B regulatory 
sub 


regulering 


1,4 


1,9 


TQFMQI nBU/7D7 Ma.irncnnm rracc^ D DOR A 131 F PTD RIMRIM^ DDHTFIW 
I KtMOLAjOvvZ-K/ [Neurospora CraSSa rKUtJHDLt o I r-DllNUIINo rKU I LlIN Ur\MD I I. 


regulering 


13 


1 9 


TREMBLQ9C297 Neurospora crassa RAS-2 PROTEIN. 


regulering 


-1,3 


-1,9 


SWISSPROT:Q00771 Emericella nidulans (EC=2.7.1.123) Calcium/calmodulin-dependent protein 


Regulering 


-2,2 


-1 ,3 


kinase (cu ZJ .1 Aid) ( 









TREMBL:Q10294 Schizosaccharomyces pombe CAMP-INDEPENDENT REGULATORY PROTEIN 


Regulering 


-3,4 


-o,4 


PAC2. 









GENESEQP;ABP60744 Aspergillus nidulans Aspergillus nidulans thioredoxin SEQ ID NO:93. 


redox 


•1 ,2 


-t, i 


TREMBL:Q9HFR2 Ajellomyces capsulata PUTATIVE THIOL-SPECIFIC ANTIOXIDANT PROTEIN 


redox 


•1.3 


-2,3 


TSA1. 








TREMBL:Q9P5T9 Neurospora crassa PROBABLE NI-BINDING UREASE ACCESSORY PROTEIN 


purine/pyrimidine 


1,7 


1,5 


(UREG). 


metabolism 






TREMBL:BAC07276 Neurospora crassa (EC=6.3.2.6) 5'-phosphoribosyl-5-aminoimidazole-4-N- 


purine/pyrimidine 


-1 ,3 


-1,6 


succinoca rboxamide s 


metabolism 






TREMBL:Q12610 Emencella nidulans (EC=1 3 1 14) DlHYDKOOKUTATE DEHYDROGENASE (bC 


purine/pyrimidine 


-1 ,4 


1 f* 


1 3 1 14; 


metabolism 






TREMBL:CAD37041 Neurospora crassa Nucleoside-diphosphate kinase 


purine/pyrimidine 


-1 7 






metabolism 






TR EMBL Q9UTG1 Schizosaccharomyces pombe PUTATIVE PU R I N E NUCLEOSI D E 


purine/pyrimidine 


-2,2 


-1.6 


PHOSPHORYLASE. 


metabolism 






TnCUDI .AOVnt Cr**nri****il** r* '.*i. .l^*r*r^ l/ADVADUCDIM At Dl_l A 

] KtMbL.uoAi to bmencena nidulans rvAKYUrntKiN alkma. 


protein transport 


-1 4 


-1 4 




nucleus 






TREMBL:093914 Aspergillus niger PDI RELATED PROTEIN A. 


Protein folding 


2,9 


5,9 


TREMBLQ9C2N6 Neurospora crassa RELATED TO DNAJ-LIKE PROTEIN HOMOLOG. 


Protein folding 


1,9 


1,8 


TREMBLQ9HGM9 Schizosaccharomyces pombe DNAJ DOMAIN PROTEIN SIMILAR TO HUMAN 


Protein folding 


1,8 


1,2 


TETRATRICOPEPTIDE REPEA 








TRFMRt OAXOA/'} KJptimt;nnm rra<*<*a PRORARLE PEROXISOMAL PROTEIN POX18 


peroxisom 


1 ( 6 


1,8 


TREMBL:Q8WZW4 Neurospora crassa RELATED TO PEROXISOMAL MEMBRANE PROTEIN 


peroxisom 


-1 ,7 


-2,1 


PMP47B. 








TREMBLQ59632 Ochrobactrum anthropi (EC=3 4.11 19) D-AMINOPEPTIDASE (EC 3 4.11.19) 


pepttdase/pro tease 


3,2 


5,1 


TDCMDI ^QC\/^,1 Crfliirvolli n\sit ihnc C A D RO YVDF DTI Pi ACF 

i KtMbL.uyDvU* tmencena niauians OAKBUAirtr i iumoc. 


[JtrpirUOotZ/ yj\ U LCdaC 


1 9 


i 6 


i KtMDL.uyov i i. Aspergillus niger ^ t u — o.** . i i .0) rrvULi l Miviii>Hw'r^cr 1 1 umoc m ill j.h. i i .d ). 


pcptidssB/protessc 


1 5 


2,4 


TREMBL:Q98L22 Rhizobium loti PROLINE DIPEPTIDASE. 


peptidase/pro tease 


1,3 


2,4 


i KtMDL.uyuuK/ Meiamizium anisopiiae mc i MLiurnu i tMoc Mcr i . 




-15 


-1,4 


TREMBL:AAM55216 Alcaligenes eutrophus 6-chlorohydroxyquinol-1 ,2-dioxygenase. 


Mitoc hondriel 


3,0 


1.5 


SWISSPROT:P14187 Neurospora crassa (EC=4.4.1 .17) Cytochrome c heme lyase (EC 4.4.1.17) 


Mitoc hondriel 


2,2 


1 .3 


(CCHL) (Holocytochrome 








TREMBLQ8WZY6 Neurospora crassa PROBABLE COPROPORPHYRINOGEN OXIDASE. 


M itoc hondriel 


1,7 


1,9 


SWISSPROT:P00431 Saccharomyces cerevisiae (EC=1.11.1.5) Cytochrome C peroxidase. 


Mitochondriel 


1,4 


2,3 


mitochondrial precursor [EC 1.11.1. 




•• • • 




SWISSPROT:Q07536 Bos taurus (EC=1.2.1.27) Methylmalonate-semialdehyde dehydrogenase 




Mitochondriel 


1 ,4 




[acylatirvg}, mitoc 




" 1,4 


3,7 


TREMBLQ9Y857 Kluyveromyces lactis (EC=1.1 .2.3) CYTOCHROME B2 PRECURSOR (EC 1.1.2.3). 


Mitochondriel 


TREMBL074752 Schizosaccharomyces pombe PUTATIVE MITOCHONDRIAL PROTEIN IMPORT 


Mitochondriel 


1,3 


2,2 


PROTEIN. 








SWISSPROT:Q9Y8A7 Emericella nidulans Mitochondrial import inner membrane translocase subunit 


Mitochondriel 


-1,2 




TIM9 

SWISSPR0TP39515 Saccharomyces cerevisiae Mitochondrial import inner membrane translocase 


Mitochondriel 


-1 2 


-1 7 


subunit T! M 1 








SWISSPROT:P38364 Fusarium solani Pisatin demethylase (EC 1.14.-.-) (Cytochrome P450 57A2) 


Mitochondriel 


-1 2 


-2 0 


SWISSPROT:Q9UUZ9 Aspergillus oryzae Thiazole biosynthetic enzyme, mitochondrial precursor. 


Mitochondnel 


-1,2 


-2,2 


TREMBL P87230 Schizosaccharomyces pombe PUTATIVE UBIQUINONE BIOSYNTHESIS 


Mitochondriel 


-1 ,3 


-1 ,4 


METHYLTRANSFERASE C4G3.04C( 








TREMBLQ94EK6 Pisum sativum FERRIC-CHELATE REDUCTASE. 


Mitochondriel 


-1.3 


-1,6 


TREMBLQ8WZW6 Neurospora crassa RELATED TO ATP SYNTHASh bPblLUN CHAIN 


Mitochondriel 


-1 3 


-1 3 


(MITOCHONDRIAL). 








SWISSPROT 074471 Schizosaccharomyces pombe Cytochrome c oxidase polypeptide via. 


Mitochondnel 


- i .3 


1 


mitochondrial precurso 


■ ■ ■ ■ ■ ■ 







SWISSPROT Q 12233 Saccharomyces cerevisiae (EC=3.6.3.14) ATP synthase G chain, mitochondrial 


Mitochondnel 


*1 ,3 


- • ,9 


(EC 3 6 3 14) 


Mitochondriel 






TREMBL.BAC 10043 Oryza sativa Putative cytochrome P450 


-1 .3 


-1.3 


SWISSPROT:O13350 Kluyveromyces lactis (EC=3. 6.3.14) ATP synthase D chain, mitochondnal (EC 


Mitochondnel 


-1,3 


-1.5 


3 6 3.14). 








TREMBL 09C1X? Schizosaccharomyces pombe PUTATIVE D-LACTATE DEHYDROGENASE 


Mitochondnel 




-2 6 


MITOCHONDRIAL 








SWISSPROT:P17505 Saccharomyces cerevisiae (EC=1.1.1.37) Malate dehydrogenase, mitochondrial 


Mitochondriel 


-1.4 


-1.4 


precursor (EC 1.1.1 37) 








SWISSPROT:074533 Schizosaccharomyces pombe (EC=1 10 2 2) Probable ubiquinol-cytochrome C 


Mitochondriel 


-1 4 


-16 


reductase complex 14 kDa pro 
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TREMBLO93980 Aspergillus niger CYTOCHROME C OXIDASE SUBUNIT V. 


Mitochondriel 


-1,4 


-2,3 


SW1SSPROT:P00427 Saccharomyces cerevisiae (EC=1.9 3.1) Cytochrome c oxidase polypeptide VI, 
mitochondrial precursor 

TREMBL.Q8WZW8 Neurospora crassa PROBABLE YHM1 (MITOCHONDRIAL CARRIER). 


Mitochondriel 
Mitochondriel 


-1 5 
-1.5 


-1 6 
-1,2 


SWISSPROT:P40086 Saccharomyces cerevisiae Cytochrome c oxidase assembly protein COX15. 


Mitochondriel 


-1,6 


-1.5 


TREMBLQ9P5U4 Neurospora crassa GRPE PROTEIN HOMOLOG. 


Mitochondriel 


-1,6 


-2,5 


SWISSPROT:P37211 Neurospora crassa (EC=3.6.3.14) ATP synthase alpha chain, mitochondrial 
precursor (EC 3.6.3. 


Mitochondriel 


-1,6 


-1,3 


SWISSPROT:P09940 Pichia jadinii ATPase inhibitor, mitochondrial. 


Mitochondriel 


-1,7 


_2 2 


SWISSPROT:Q92328 Saccharomyces cerevisiae Mitochondrial inheritance component MDM12. 


Mitochondriel 


-1,7 


-1,3 


SWISSPROT:P81449 Saccharomyces cerevisiae (EC=3.6.3. 14) ATP synthase e chain, mitochondrial 
(EC 3.6.3.14). 

TREMBL094284 Schizosaccharomyces pombe SULFIDE :QUINONE OXIDOREDUCTASE 
PRECURSOR (EC 1. -.-.-}. 

SWISSPROT:P56525 Neurospora crassa (EC=3.6.3.14) ATP synthase delta chain, mitochondrial 
precursor (EC 3 6 3. 

SW!SSPROT:P56205 Aspergillus niger Cytochrome c. 


Mitochondriel 
Mitochondriel 
Mitochondriel 

Mitochondriel 


-1,7 
-1,8 

-1.8 

-1,8 


-1.3 
-2.5 

-1.7 

-3.1 


SWISSPROT P02723 Neurospora crassa ADP.ATP carrier protein (ADP/ATP translocase) (Adenine 

TREMBL:O94705 Schizosaccharomyces pombe (EC=1 .9.3/1 ) PUTATIVE CYTOCHROME C 
OXIDASE POLYPEPTIDE C1259 05C (EC 1.9. 


Mitochondriel 


-1.8 


-1.5 


Mitochondriel 


-2,1 


-2,7 


ERDBP:NP000634 Aspergillus oruzae Deduced amino acid sequence for A.oryzae EST A0365 having 
hi 


metabolism 


3,0 


4,8 


ERDBP;NP000634 Aspergillus oruzae Deduced amino acid sequence for A.oryzae EST A0365 having 
hi 

TREMBL:Q97DL0 Clostridium acetobutylicum AM I DAS E FROM NICOTINAMIDASE FAMILY. 




2,8 


4,8 


metabolism 


2,6 


11,4 


TREMBL:P87017 Aspergillus parasiticus SHORT-CHAIN ALCUHUL UtHYUKUubNAbt. 


metabolism 


2 3 




SWISSPROT: P0754 7 Emericella nidulans (EC-2.5.1 .19) Pentafunctional AROM polypeptide [Includes: 
3-dehydroquinate 

TREMBL:AAM43715 Dictyostelium discoideum Putative Guanine-nucleotide releasing factor 


rneiauuiioiTi 
metabolism 


2 2 
2,1 


3.5 
2,3 


TREMBL.Q9HEE3 Neurospora crassa RELATED TO SORBITOL UTILIZATION PROTEIN SOU1 


metabolism 


2,0 


3.8 


TREMBL:Q96V04 Magnaporthe gnsea ACETOLACTATE SYNTHASE SMALL-SU BUN IT-LIKE 
PROTEIN. 

TREMBL:Q8X1W7 Monascus anka ACID PHOSPHATASE. 


metabolism 
metabolism 


2,0 
2,0 


1,2 
1,5 


TREMBLQ9X9X1 Streptomyces coelicolor PUTATIVE ZINC-BINDING DEHYDROGENASE. 


metabolism 


1,7 


1,6 


SWISSPROT P1 6928 Emericella nidulans (EC=6 2 1.1) Acetyl-coenzyme A synthetase (EC 6 2 11 j 

(Acetate-CoA liga 

SWISSPROT Q01278 Neurospora crassa (EC=3 6 3.14) Vacuolar ATP synthase subunit E (EC 
3.6.3.14) (V-ATPase E su 


metabolism 
metabolism 


1,7 
1.6 


1,7 
1,2 


ERDBP:NPObO805 Aspergillus niger hemA (5-aminoleveuiinate synthase) gene of Aspergillus nige 


metabolism 


1,5 


1,3 


TREMBLQ9P3R9 Neurospora crassa PROBABLE NICOTINATE-NUCLEOTIDE 
PYROPHOSPHORYLASE (CARBOXYLAT 


metabolism 


1,5 


1.4 


TREMBL:014344 Schizosaccharomyces pombe (EC=1.1.1.205) PROBABLE INOSINE-S'- 
MONOPHOSPHATE DEHYDROGENASE (EC 1.1.1 .20 


metabolism 


1,5 


3,8 


SWISSPROT Q09751 Sc hizosaccha romyces pombe (EC=4 4 15) Probable lactoylglutathione lyase 

(EC 4.4.1 5) (MethyJglyoxa 

TREMBL:074624 Trichoderma reesei (EC=2.7.7.13) MANNOSE-1 -PHOSPHATE 

n IAMVI TDAMCCCDACC /Pf* 0 7 7 1 "X\ <KAPCX\ TP 
oUAIN YL 1 KANortKAot ' ■ ' ■ ^rV" o ' 1 " 


metabolism 
metabolism 


1,5 
1,5 


1.3 
1.5 


GENESEQP:AAY18136 Thielavia terrestris T. terrestris uroporphyrinogen decarboxylase protein 


metabolism 


1,4 


1T4 


sequenc „ 

GENESEQP;AAM001 05 Physcomitrella patens Triosephosphate transporter sequence #173. 


m^tahnliQm 

1 [ IG \jOlv}\J\ 1 o 1 1 1 


1,4 


2,8 


TREMBL:Q12707 Sporobolomyces salmonicolor (bo-i.i.i .£) NAUrn-UbHtNiJtiN i ALUtnrut 
REDUCTASE (EC 1.1.1.2) 

SWISSPROT:Q12657 Penicillium chrysogenum (EC=2.7.1 25) Adenylylsulfate kinase (EC 2.7.1.25) 
(APS kinase) (Adenosine 


metabolism 
metabolism 


1 ,4 
1.3 


1 ,2 
1.7 


TREMBLQ9Y7D1 Aspergillus terreus TRANSESTERASE. 


metabolism 


-1,2 


-3,4 


TREMBL Q9AGP8 Arthrobacter globiformis N.N-DIMETHYLGLYCINE OXIDASE. 


metabolism 


-1,5 


-1,7 


TREMBL Q9Z4Y6 Streptomyces coelicolor PUTATIVE SALICYLATE HYDROXYLASE 


metabolism 


-1.7 


~ -i.9 


TREMBL. G^6WU Aspergillus parasiticus AFlATOXIN EFFlua PuMP AFl i 




i metabolism 


* 1 ■ ' 


-i.4 


SWISSPROT P42882 Aspergillus parasiticus NMT1 protein homolog. 


metabolism 

I 


-1.9 


-4.5 


TREMBL Q9FC45 Streptomyces coelicolor PUTATIVE INTEGRAL MEMBRANE PROTEIN . 


membrane 


2,2 


4,3 


TREMBL. Q9P5Y3 Neurospora crassa RELATED TO SYNTAXIN 8. 


membrane 

i 


1.8 


1.9 


TREMBLQ8X090 Neurospora crassa RELATED TO SYNTAXiN 12 


j membrane 


18 


1,6 


TREMBL:013312 Aspergillus parasiticus S Y N APT 0 B R E V ! N 


; membrane 


1 e, 

i . .. 




TREMBL Q9P864 Pichia jadinii PUTATIVE MEMBRANE PROTEIN 


membrane 


1.5 


1.7 


TREMBL Q8X175 Emericella nidulans KARYOPHERIN ALPHA. 


membrane 


1,4 


1,3 


TREMBL 013657 Schizosaccharomyces pombe PROBABLE MEMBRANE PROTEIN YOL130W 


membrane 


1,4 


1.5 



Page 5 of 7 



Annotation 


Pathway 


Fold reg 

day 3 


Fold reg. 
day 4 


TREMBLQ9UUX8 Neurospora crassa P-TYPE ATPASE (FRAGMENT). 


Ion-transport 


1,9 


2,5 


TREMBLQ9HE83 Neurospora crassa PROBABLE PHOSPHATE TRANSPORT PROTEIN MIR1. 


Ion-transport 


-1 ,3 


-2,5 


TREMBL:Q96TH7 Aspergillus fumigatus PLASMA MEMBRANE H+-ATPASE. 


Ion-transport 


-1 ,4 




TREMBL:O59940 Neurospora crassa CALCIUM/PROTON EXCHANGER. 


Ion-transport 


-1,4 


-4,0 


SWISSPROT:Q13733 Homo sapiens (EC=3.6.3.9) Sodium/potassium-transporting ATPase alpha-4 
chain (EC 3.6.3 


Ion-transport 


-1 5 


-1 8 


TREMBLQ38998 Arabidopsis thaliana AKT1 POTASSIUM T RAN PORTER. 


Ion-transport 


-1.6 


-1.3 


TREMBLQ9HE83 Neurospora crassa PROBABLE PHOSPHATE TRANSPORT PROTEIN MIR1. 


Ion-transport 


-1,8 


-2,4 


TREMBL:Q9P426 Ajellomyces capsulata N-GLYCOSYL-TRANSFERASE. 


Glycosylering Golgi 


1.9 


2,0 


TREMBL:Q96W1 Aspergillus awamori PROTEIN O-MANNOSYL TRANSFERASE. 


Glycosylering 


1,8 


1,7 


GENESEQP:AAR47201 Saccharomyces cerevisiae DPM2 mannosyi transferase. 


Glycosylering 


-1.9 


-2,0 


TREMBL:AAL82734 Aspergillus fumigatus Structural maintenance of chromosome protein. 


DNA 


2,2 


2,4 


TREMBL 014147 Schizosaccharomyces pombe HYPOTHETICAL 96 2 KDA HE LI CASE C3G6.11 IN 
CHROMOSOME ! 

SWISSPROT Q9P6Q5 Schizosaccharomyces "pombe (EC=3 6 1 23 i Probable deoxyundtne 5'- 
triphosphate nucleotidohydrolase(EC 

TREMBL:Q8X0K1 Neurospora crassa RELATED TO POL12 (DNA-DIRECTED DNA POLYMERASE 
ALPHA). 


DNA 
DNA 
DNA 


1,6 
1,5 


2,4 

1 , fi 
1,5 


TREMBL094395 Schizosaccharomyces pombe PUTATIVE ATP-DEPENDENT DNA HELICASE. 


DNA 


1,4 


1.8 


SWISSPROT.Q091 76 Schizosaccharomyces pombe Splicing factor U2AF 23 kba subunit (U2 auxiliary 
factor 23 

QWIQQPROT P4Rfin^ ^rh iyncar r ha mm wrp<; nnmhp Histnnp H2A variant 


DNA 
DNA 


1.4 
1.4 


1.5 

1,2 " 


tdcmRI OQP^n9 Ncmmcnnrsi rra«i*:a ^FT=1 17 4 \\ R I RONUCLEOSIDE-DIPHOSPH ATE 

REDUCTASE LARGE CHAIN (EC 1.17.4. 


DNA 


1,3 


" 2,3 


TREMBLCAD37005 Neurospora crassa Related to mismatched base pair and cruciform dna recognitio 


DNA 


-2,0 


-8,9 


SWISSPROT O75001 Schizosaccharomyces pombe DN A replication licensing factor mcm7 
(Minichromosome mainte 

GENESEQP:AAU00959 Fusarium venenatum F. venenatum glucanase polypeptide. 


DNA 
Cell-wall 


-2,6 
5,9 


-1,9 
4.6 


TREMBLQ9P8U4 Aspergillus fumigatus BETA (1 -3) GLUCANOSYLTRANSFERASE GEL2P 


Cell-wall 


2,2 


2,7 


SWISSPROT Q09196 Schizosaccharomyces pombe Myosin regulatory light chain cdc4. 


cell-wall 


1 Q 


1 9 


TREMBLQ9HFQ2 Erne rice Ha nidulans (EC=3 1 3 16) PROTEIN PHOSPHATASE 2A. 


oen-waii 


1 9 


1 5 


TREMBL. Q96UK5 Coccidioides immitis BETA-GLUCOSIDASE 5 (FRAGMENT) 


Cell- wall 


1 ,9 


1 ,3 


TREMBL:Q9P8U4 Aspergillus fumigatus BETA (1-3) GLUCANOSYLTRANSFERASE GEL2P. 


Cell-wall 


1,8 


2,2 


TREMBLQ52423 Pseudomonas sp. ENDO ALPHA-1 ,4 POL YG ALACTOS AM I N I D AS E PRECUSOR 

PRECURSOR 

rr\L\jUr\ovr\. _ 

TREMBL:074687 Aspergillus fumigatus GEL1 PROTEIN. 


Cell-wall 
Cell-wall 


1 ,7 
1,7 


3,8 
1.6 


TREMBLQ8WZQ2 Neurospora crassa RELATED TO CEL1 PROTEIN. 


Cell-wall 


1,7 


24,2 


SWISSPROT P40414 Saccharomyces cerevisiae Tropomyosin 2. 


cell-wall 


1,7 


1.3 


TREMBL Q92225 Emericella nidulans 1 ,3-BETA-D-GLUC AN SYNTHASE CATALYTIC SUBUNIT. 


Cell-wall 


1,7 


1,2 


TREMBLQ9C1M3 Emericella nidulans SEPTIN. 


cell-wall 


1.5 


2,3 


TREMBL:Q9C1M3 Emericella nidulans SEPTIN. 


cell-wall 


1,5 


1,6 


SWISSPROT:Q10133 Schizosaccharomyces pombe Rho2 protein. 


Cell-Wall 


1,5 


2,1 


TREMBL Q9UR09 Schizosaccharomyces pombe CELL WALL SYNTHESIS PROTEIN PSU1 


cell-wall 


1,5 


2,0 


TREMBL AAN003 30 Streptococcus agalactiae Cell wai! surface anchor family protein 


cell-wall 


1.4 


1.6 


TREMBLQ9P7E8 Schizosaccharomyces pombe ACTIN BINDING PROTEIN WITH SH3 DOMAINS. 


Cell- Wall 


1,4 


1,6 


TREMBL:Q9C1M2 Emericella nidulans SEPTIN 


cell-wall 


1.4 


1,5 


TREMBL:Q96VD0 Xanthoria parietina HYDROPHOBIN H1 PRECURSOR. 


cell-wall 


1,3 


i,5 


TREMBL:Q9C3Y4 Emericella nidulans RHOGTPASE. 


Cell-Wall 


1 ,3 




TREMBLQ9P302 Emericella nidulans HYPERCELLULAR PROTEIN. 


Cell-Wall 


-1,4 


-1,3 


TREMBL 09C1L5 Neurospora crassa PUTATIVE RHO GDP DISSOCIATION INHIBITOR G6G8 3 


Cell-Wall 


- 1 ,4 




I KtMoL OAUZt ID4 VOivOX Carien Knerupnurirl-UZ ! pFUlclrl. 


i Cell-Wall 


-1.7 


| -4.6 


TRPMRI OQPftl I"* Acnornilh ic fuminatiiQ RFTA { ^ -"\\ C\ I IPANO^Yl TRANSFERASE GEL3P 

I KtMuL UyrOUo Aspergillus njrntgaius dc i m \ i-oj uluuainwo t i_ f rv/Ai^or ^.r^^oi— vjll^t 
(FRAGMENT) 

TREMBL Q07229 Saccharomyces cerevisiae VERPROLiN. 


| Cell-Wall 
Cell-Wall 


-1,9 
-1,9 


-2,1 
-31 ,4 


TREMBL:Q9P3F4 Neurospora crassa RELATED TO CHITINASE 3 PRECURSOR PROTEIN. 


Cell-Wall 


-2,2 


-2,6 


SWISSPROT:Q04951 Saccharomyces renevisia« Probable family 1" glucosidase SCW10 precursor 
(EC 3 2 1 -) ' " 
TREMBL:AAC49609 Saccharomyces diastaticus Glucoamylase. 


Cell- Wall 


-2.3 


1.5 " 


| Cartoon -metabolism 


2,5 


1=2 


TREMBL Q96WT4 Aspergillus oryzae MALTASE 


Carbon-metabolism 


2,3 


5,9 


GENESEQPAAW88044 Acremonium sp An enzyme with sugar transferase activity 


Carbon-metabolism 


1.9 


2,3 
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Annotation 


Pathway 


Fold reg. 
day 3 


Fold reg. 
day 4 


GENESEQP:AAY56815 Bacillus sp. Bacillus D-arabinitol dehydrogenase. 


Carbon-metabolism 


1.9 


1,4 


TREMBLQ9P8R5 Aspergillus niger D-XYLOSE REDUCTASE. 


Carbon-metabolism 


1.6 


1.6 


TREMBL: AAM46059 Oryza sattva Putative aldose 1-epime rase -like protein. 


Carbon-metabolism 


1,6 


3,5 


SWISSPROT:P50166 Candida tropicalis (EC=1 1 .1.250) D-arabinitol 2-dehydrogenase [ribulose 

fniminnl ICC 111 OC 

rormingj (tL. \ . i . i 

TREMBLQ9TEM3 Emericella nidulans (EC=4. 1.3.31 ) METHYLCITRATE SYNTHASE PRECURSOR 
(EC 4.1.3.31). 

TREMBLQ9URW9 Schizosaccharomyces pombe PROBABLE ALDEHYDE DEHYDROGENASE. 


Carbon-metabolism 


1,6 


" 2£ 


Carbon -metabolism 
Carbon-metabolism 


1,6 
1 ,5 


1,4 


SWISSPROTP44538 Haemophilus influenzae (EC=3.5.99.6) Glucosamine-6-phosphate isomerase 
(EC 3 5 99.6) (Glucosamine 

TREMBL:CAD36981 Neurospora crassa Related to glucosidase II, alpha subunit. 


Carbon -metabolism 

\jq{ UUi 1 1 1 IclclLAJIIol 1 1 


1,4 
14 


3.1 
1,8 


TREMBLQ9HGZ3 Aspergillus oryzae HEXOKINASE. 


Carbon-metabolism 


1,4 


1.5 


GENESEQP:AAR70209 Aspergillus niger A. niger alpha-galactosidase. 


Carbon-metabolism 


1,3 


" 3,1 


TREMBL Q9P8D6 Aspergillus niger (EC=4.1 .3.7) CITRATE SYNTHASE PRECURSOR (EC 4.1.3.7). 


Carbon-metabolism 


-1,2 


-1.9 


TREMBL Q9HGY8 Aspergillus oryzae {EC=5 3 1 1 ) TRIOSEPHOSPHATE ISOMERASE (EC 531 1) 

(TIM). 

TREMBL:Q9HGY7 Aspergillus oryzae GLYCERALDEHYDE-3-PHOSPHATE DEHYDROGENASE. 


Carbon-metabolism 


-1.3 


-2,8 


Carbon -metabolism 


-i 3 


-1 8 


SWISSPROT:Q12560 Aspergillus oryzae (EC=4.2 1 .1 1 ) Enolase (EC 4.2.1 .1 1 ) (2-phosphoglycerate 
dehydratase) (2-ph 


Carbon -metabolism 


-1,4 


-1.4 


TREMBL:Q9C415 Aspergillus oryzae (EC=1.2.1.12) GLYCERALDEHYDE-3-PHOSPHATE 
DEHYDROGENASE (EC 1 .2.1 .1 2). 

SWISSPROT:O13309 Pichia stipitis (EC=1.1 .1 .1) Alcohol dehydrogenase II (EC 1.1.1.1) (ADH 1). 


Carbon -metabolism 
Carbon -metabolism 


-1,4 
-1,4 


-2,1 
-1,5 


TREMBLQ9C253 Neurospora crassa PROBABLE GLYCERONE KINASE I SO FORM 


Carbon-metabolism 


-1,5 


-1,3 


TREMBLQ9P8D6 Aspergillus niger (EC=4.1 .3.7) CITRATE SYNTHASE PRECURSOR (EC 4.1.3.7). 


Carbon -metabolism 


-1,7 


-2,8 


TREMBLQ9HE50 Neurospora crassa RELATED TO MALATE DEHYDROGENASE 
(OXALOACETATE-DECARBOXYLATIN 


Carbon-metabolism 


-i.8 


-1.6 


TREMBL:094185 Aspergillus oryzae PYRUVATE DECARBOXYLASE. 


Ca rbon -me ta bo 1 is m 


-2,2 


-7,3 


ERDBP;NP00061 4 Aspergillus ooizae Deduced amino acid sequence for A.oryzae EST AS1789 

having h _ _ _ __ 

ERDBP NP000292 Aspergillus oryzae Deduced amino acid sequence of genomic DNA sequence 
encoding 


AO EST 


1.6 


1.4 


AO EST 


-2,3 


-3.8 
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